Toxicokinetics of cis- and trans-Permethrin: Influence of Isomer, Maturation and Sex.
Permethrin exposure of children and adults is widespread in many populations, but knowledge of its relative toxicokinetics (TK) and health risks in immature age groups is lacking. Studies were conducted in rats to determine the influence of immaturity and sex (on plasma and target organ dosimetry of each of the insecticide's two isomers, cis- and trans-permethrin (CIS and TRANS). Postnatal day (PND) 15, 21 and 90 (adult) Sprague-Dawley rats were orally administered a graduated series of doses of CIS and TRANS in corn oil. Serial sacrifices were conducted over 24 h to obtain plasma, brain, liver, skeletal muscle and fat profiles of CIS and TRANS. Levels of TRANS decreased relatively rapidly, despite administration of relatively high doses. Concentrations of each isomer in plasma, brain, and other tissues monitored were inversely proportional to the animals' age. The youngest pups exhibited 4-fold higher plasma and brain AUCs than did adults. Little difference was observed in the TK of CIS or TRANS between adult male and female rats, other than higher initial plasma and liver CIS levels in females. Elevated exposure of the immature brain appears to be instrumental in increased susceptibility to the acute neurotoxicity of high-dose permethrin (Cantalamessa, 1993), but it remains to be established whether age-dependent TK is relevant to long-term, low-level risks.